Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-031491 
(43)Date of publication of application : 28.01.2000 



(51)lnt.CI. 



H01L 29/786 
H01L 29/78 
H01L 29/778 
H01L 21/338 
H01L 29/812 



(21) Application number : 10-197911 

(22) Date of filing : 14.07.1998 



(71) Applicant : HITACHI LTD 

(72) lnventor : SUGII NOBUYUKI 

NAKAGAWA KIYOKAZU 
YAMAGUCHI SHINYA 
MIYAO MASANOBU 



m m iti ™ 

1C4[ IDE 107.122 ( 

I 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform acceleration or the like 
by setting a strain application layer made of a mixed crystal 
semiconductor layer to the thickness of a specific range, and 
reducing the thickness of an Si layer between SiGe strain 
application layer and an Si02 insulating layer at most to the 
thickness of the SiGe strain application layer, thereby setting the 
thickness of the strain channel layer to the critical thickness of Si 
of a specific value or less on the SiGe. 
SOLUTION: In the semiconductor device 100, an SiGe strain 
application layer 102 made of an SiGe (0<x<1) and a strain Si 
channel layer 104 are sequentially laminated and grown on an 
upper surface of an Si substrate 101 , and a structure having an 
Si02 insulating layer 103 therein is formed at a surface layer of 
the substrate 101 . The layer 102 of the device 10 is formed in a 

thickness of about 50 to 200 nm, and the thickness of the Si layer between the layer 102 and the layer 
1 03 is set to the thickness of less of the SiGe strain application layer. Further, the thickness of the 
layer 104 is set to a power of about (3-2x) times of 10 as a critical thickness nm in which Si is strain 
grown on the SiGe. 
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[0 0 4 6] @4 1^1" J: ? fiOfSti 

* : f3BJ«;««121t«Jft't-6o *trKX^#**u*«»i05 

[0 0 4 7] ^JKflcffiift^ltifflH**^*^*^ 
«105"CH S *U T95 tiSi02«y»B 103* ? IS:tt <b HX & 

[0 0 4 8] 114 ^> H^Sif-^A' 

hBMbRl06i:r- h*«107t»J«i-*o 
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[0 0 4 9] H5 iz^i-J: -5 U> HtfESi2£«101 

oTi)MEIMfcR*life*U frfBr- h«flJtl06*J:tr 
h«ai07OW«Hlifll«(*-f KCr *-^>122«:JB 

[0 0 5 0] -^H, 0 5 tc?jrt«fc -9 Si**101^± 
i«i:a«a!ii:i/y^ h iHi^ tfrfB«Hgi2 

io [0 0 5 1 ] 15 tC^-T J: 9 Jf P«fl*6*SRl09 

*®JfiU h*-;M10£W(;K Al^O^fllR 

F*-^110«»tC*||B«Llll«r»«L, Wfa*F5 

(mi mm) o 

[0 0 5 2] £ ©B*a*g h7> v X * li. HJEffiffe 
«*108O3^jaEtci5tt&>f t>aAi:*^t, PfOV 
JStc* £ 5* A-T *ttf n mmUL OTBdfC Knf^;H 
K*«l*a h 9 > v ^ ^ (NM0S) t^t), Ga^OIIIgTC 

20 »*fflb9>y*MPM05)fc4&o ra-SiSt5 
101 KFM0S, NMOS^ff^i" ^:^:J:o TCM0SFET t Sit 

[0 0 5 3] ^^tt^S 1 (O^m^WKOSim^iS^X 

Sit3tL4gi3T*^"tSi^«ioiti. 

[0 0 5 4] SP^>. Si3fe«101O± 
MtCSiGe^^^nSD®102^^i-4 t t 4 Si*«101<7) 
«JB^tci5V^T^O|*I^^Si02«5j»Sl03*r*i-4« 
jfi-e**o *LT, #SiSO^-ffi{i1ir^OJ:7^> SiGeM 
30 ^enJn«102(±50-200nmaJK^¥8"C*> l 3. Si02^S 
103i±J1^100nm-Cab4o SiGeM^Pft]® 102 k «T 

SBSi02iie«« 103 1 <D r^OSi® OJf 3 (ifflifiSiGea^ep 

[0 0 5 5] ***6*»1 ^J:fLldr£lT^»***+ 

4 o 

( i ) V9>vx* commit , sworn®.* 

aHiJCflEtt^tW^^** 1 , SiGe^«*.EPtDiSl02(7)Jp$ 
14SIWX**©500nmSKJW±KJfciR U ^«WT© 
40 200nmgJSJ£J.T 1 5* < f # > s Fffltt* t A»C4r*o 

$S*. SiGeM*HiUn»iOjtiitete, ???#0*f, * 

-riii:75 5 T*|i^ 0 i^c, SiGeS^EPiDSlOBO^fi-ft 
, SiGeM^epiD^ 102±lcBfiS;i- 4 M^Si f - + *• ;u 
B 104 1 10(75 (3-2x) *nmfSJSi^T t »< "C^^o &o 

50 [0 0 5 6] (2) irlB ( 1 ) IZ£ 0, SiGe^^-EnjDB 



(7) 



ftffl 2000-31 491 
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10 0 5 7] (3) SiGeS<^en*D®102. S*Si-f--r* 

[0 0 5 8] ( 4 ) SifeS*EPttlJil02£Sia2ieiMHa3 
t<OH<OSiJSOJlSI±frfBSiGe^*6niDS102JSlTOjp 

$ tc^t ij , ^*fi«j5fcSiGeM*enJD^io2<7)fM* J 3tfiS;r- 

[0 0 5 9] ( 5 ) &B*(SiGe&A¥«ttJI tilvU "> 
3> • >f vi^aU-* (SOI) fllitO^ffltfcU 

©*****«4SiatfK101±KSiGeS*»ln«102*:fr 
L, ^oSi^&101tf>«JIg&<£>F<3;£K&3S'l' *><OftA 
i: T - - frf&m $ *i S i02*6*S* 103 £ * 

-r4fiHgi:&4*:*!>, -f-OjKa»c*v»r«riBSiGeS*9l 
inJ1102©»$*»< *»o«rSESiGeS*S3in»102 
*>Si i Of&^-Jt&CDiiv* (Si«O*&?-5£&li5.4309A.Ge 
W%7-5e^i±5.6575A)fcJ; lj £*9ttrag i: LT^ffll" 

M^ensne t zmi-i>*m.&mmt » 

it* J jtfiS;-C*#4o «t4 <t 0 KfM2£*Si*-* 

*;Hgl04±KX^--*S, *t'J7tt»l, 

[0060] mmmm 2) me \t^m<r>^<ommM 30 

-Cab4„ ***3Bi82-C«, tttE**»» 1 omiMft* 
S!f9>v^^(Ci5V»T> Si02*fi^Sl03i:SiGeS*eil 
SDSl02tOHIlCSiS«-^«$-fri , tC, Si02iffii^Sl03O 
1"£:b*>, Si*«101±<OSiGe^*ep;bDJBl02«9 

T, Si02^@103O±®* ? SiGeM*enSnSl02<7)TMlC 
USi02*6^103?rBfiS:Lfc J {)<7>T**>4 o 

[0 0 6 1] znx^ttm&iz-rzztizxix, ME "0 

[0 0 6 2] i fc, *HJ£B® 2 o#«^«ostiiic 
J3V»T, Si02«ltJil03*»*Lfca*W"b<O«ii|i*fl: 
LTflT|g-C§4o !2I7J±Si02*£#^103(7)±M^S 
iGe£*3lADJI 102OTM L fcflfilOfr fc & 4 

**«13OO»fB0-C*4o iO«a©#*#»«130<» 
COf tTtJSgT-§, £OiN*#*«130*«JHL-t\ * 
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[0 0 6 3] mmnm 3 ) *n*fiBS 3 -en, k 

ov>Tt&^1-4 0 B8liSEWK-^fflOlt*a*SBh9 
>->****jp-i-*a:W»rlHH, I9 7bli 1 2 li^HJfe 

3 Ogcfi K- riao«*«i*ffl l-7> * WSiii 

*r*-t*3Sttl»iHia-C* 4 o 

[0064] *%fl^a8 3«>^MMKKfii4oi:t, frfen 

04±K, MUl5nm<OSii-xGe»iSB^(0^ x £l)^<bfc4Si 
GeX^--9"S21K RUSnmOSb*: K- ■/ L fcSi i-xGexi& 
b b b(0^ x £l)j9>*b:fc4SiGe*-t V Tttif&S (^t'J7 K 
-tf>^g) 212, ^UlOnmOSii-xGexjlaKOg xSl) 
?5>t>fc4SiGe*-V y 78213, RI>5nmOSi;^ fc4Si* 
■V v 7JI214 4-*"f 4«ittc^oTV^4 0 flTEiSHiJtx 
J±> 0ixlfO.3T-*4o 

[0 0 6 5] *?-»(»#fclt«i*105»=H**t** 
^-J&jS^MmoSi^r-V y 7"®214±HliM^l-ffliJMl22 

tttiy- h BtfbBli06i3 -t try- t-^SKw^isttt, 
tLTv>4 0 y- hK'ffcKioeowssiffltcjiv-^ffiai 

tz\t YV<i >ffi«K&4ffifHgl£l08:a f I£Jt<b*tTv> 
4o i<7)i!i:tjtlI1^108ligi*Sif- J r^^iil04Oji4 I r3il? 
t X-mm-f 4»ii ir 4 o T v» 4 o 
[0 0 6 6] *^Jfef^3O^ig^M140O$aiitCj3 
V»-Cli, H!9lc^-rJ: Si^lOl 0±ffitcSiGe!g 

* epjtw® 102 ^ * L . Si &moi <n&M &fr\z & v» t ^- n 
izsxhmmm 103 1 m-r 4 * saoti- 4 „ 

wOSiit^ffiii. MEHM^i tramr*!?, I3t 
^< |sii:«atr*4o 

[0 0 6 7] -^tc, EI 1 0 IZtH-TX n ic, fJIS^^Sif- 
•V^;V^104±IC -ft^fflfiKfiftt-^or, M)Pl5niD 
OSi i-xGexiiB B B ( x = 0. 3) h tt 4 SiGe^. ^ - 21 K 
IKHSniiKDSb^ K-7 , Lf-Sii-xGexii B |(x =0.3)^^4 
4SiGe*-vU Ttt*&« (++U7 K— \£>VM) 212, 
^)¥l0nni<OSi l-xGextfiBi ( x =0. 3) tf» f> 4 4SiGe* V v 
^213, K(P5nm<^Si^t>44Si*-V y -fm214$:m#l 

[0 0 6 8] m i i ic^-r j: -9 (z, -ffiffl confer- 
*■**« frse^^*i^««i05i±, 

f-<0®fiS;t, C O H/ > f *»ftlT«»fttr i I: K J: 

[0 0 6 9] m i i ic^-r x $ -strissi^r-v y 
y*2i4oStlB«rii*fbUr*ibil*»«-r4 b 1 1 

->'J 3^RtlftT§*Lfc«, y- h^fiSSflM^ 
Bf<»»0#'J a vRfcKfbUtt J-f f->^ur, 
B 1 2 K^-T J: ^ IC, r- K«!fbRl064:y- hm«107 
^fM-t4c 

[0 0 7 0] ^ic, H*liL4v>*»iKrE||JtJBS!lio# 

etrnm-mur- h&imm v&mm 



(8) 
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IZX ■DTfJienv^ * }-*-.>i'SB53'tC:£J16Ei®lll£-ff£ 
>-/X?^Wt4. 1MrIBi£lkffiiAl08(iS*Si 

Z> o 

[0 0 7 1 ] itz, «HE*t«k«*108O»*»c45it*>f 

[0 0 7 2] **«BglB3 (ZJ:£KH K-^jBo«#» 
h 7 > v** Ki5V*T f>> SiGeM*6PiraJ1102O» 
SKfcfcJ: 9¥lI<bFJ§tf8Ffc4»K SiGeM^enSD§102± 
i:Mt & M^Si * * >Wi 104 10O (3-2x) ffenmaS 

So 

[0 0 7 3 ] 4fc. SiGeS*eMin«102OTffl<bt-J:* 
[0 0 7 4] SiGeM^EPillJf 102, S<^Sif--V* 

[0 0 7 5] ^MtffcJK 3 fci5V*T t . SiGeW&tmm 
102OTffiKSi02««J1103<a±ffirt*— gel"* J: 7 KSiQ2 

[0 0 7 6] JSL±:*56W#tcJ:oT4StLfc3SK*lllfc 

tf. Si**101±^«J«i-4S*ePin»102i: LTGaAs^ 
■ f oiMfifW tSA Lfc*»#MOi*t t IKE 

nam h ti & o 

[0 0 7 7] JSLLOKWTliii: LT*ftWfi:J:oT 
[0 0 7 8] *S693ti^4 < tt h^v****^* 

& o 

[0 0 7 9] 
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ISO t ii l9T**^o 
(1) *&Wl~ Z h A f&l-VZ tit 

rtMi- &**<**«i4, efe*tcjt-<T, /of^*-« 
awe < , * * ^tta-ofcPSfcaw** b < 

io [BiiEoft*&Bi9n 

[mi] *«wo-*jsa?» (*«®8i) -c**** 

[12] *%iti&S! i o**flt»«o«jttciJv»t:±ffi 
i;SiGdl*«J«L>S:Siaf«0**«iBfBia-C*4o 

[113] **«Bffll ©**#»«0»jfiU*JV>-cSi2& 
*O*«a5fl-KSi02*ftlt»S:«*Lfc*Stt«fBHBIT* 

[0 4] #**JB«1 v*T*?- 

20 L/rSi*«0«^:e«jBfMiaT*>*o 

[HI 5 ] #HifeJ&S5 1 ©*»flE«E«0«*»wl3V»T«IBI 

[ii6] st&Honboititigsi mmmm2) t-&** 
^#^s * ^i-«^W»f Mil r * * o 
[H7] *nmT&m2 izx&*m#.&mim-rm$;(im 

[0 8] (*J&^ffl3) fab^* 

30 [H9] **jfcJ^S8 3 0**flc«S«0«alU4JV»r±B 
ICSiGe® Sr^fiS; LSi*«<OS«SB^-t-Si02if6»S fcJfM 

[111 0] ***»»3 0*i»flt»«0«ac*JV»TSi 
3fe«o±ffit«^j»<Wi*»* LfcSi*«<0*5S:fl9Bf 
®il-C*4o 

[111 1] **tt®S8 3 0#**««0*taJw4JV»r* 

«5-«:»'fki!t®fi6LfcSi««0«*»»fffiBir*ao 
[HI 2] ***JBS8 3«)#*#3t*<o«j6tisv»ry 
40 - h KitR* J: trr- h*«*»*UfcSi**0**tt 
SffMHT-$>So 

100-^S^S, 101— Si*«, 102-Sio.7Geo.3>'^> 
Vrm. 103-Si02^Ss 104—3l*.Sif--V*^Ji, 10 

hmm. 108-t£tk««, 110-3 > 

111-**E«, 121-*?-«Jftffi*, 12 
^-IKt-f K->*-*), 130-¥*fr*«, 140—* 
211-SiGe^^--9-S> 212-SiGe** 'J Ttt 
so 213-SiGe*-v y 214— Si*+ v rflSo 
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[HI] [122] 




(10) 



2000-31 491 



ims] Ieii o] 




(72)»9!# LUP #-tfc 

*St*H*#T&3lt3B^SI-Ti: 

(72)»9§# sH £« 

*J§I»H$H?m*JB*a-T§280**' 
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EC07 EE06 EH02 EK05 EM00 
FA03 FA05 
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GL03 GL08 HA02 



